. Influence of nursery sowing dates, seedling age and nitrogen levels on bulb quality and marketable yield of onion (Allium cepa L. Abstract Research was conducted at Vegetable Research Area, Institute of Horticultural Sciences, University of Agriculture, Faisalabad, to study the Influence of nursery sowing dates, seedling ages and nitrogen levels on bulb quality and marketable yield of onion (Allium cepa. L) var. Pulkara. Seed of onion were sown in two different nurseries, from each nursery seedlings were transplanted at three different ages (40, 50, 60 days) and four nitrogen levels (0, 40, 80, 120 kg ha -1 ) were applied. Results revealed that sowing dates significantly affect all the parameters except splitting % and Total soluble solids (% Brix).
Introduction
Onion is one of the most important commercial vegetable crop grown in Pakistan and believed to be originated in Central Asia. It is valued for its distinct pungent flavor and is an essential ingredient for the cooking in many regions. Onion is the queen of the kitchen [1] . Onion is a biennial plant, but in terms of crop production, grown as annual crop. Bulb is a storage organ and considers overwintering stage of the life cycle [2] . When bulb initiation occurs, the leaf sheaths swell and initiation of bladeless bulb scales occur. These bulb scales form the storage tissue of the bulb. As the bulb matures, two or three foliage leaf initials are produced at the base [3] . Bulbs will grow more rapidly in older plants while young plants will not initiate bulbing unless they have at least 4 leaves [4] . In Pakistan area under onion cultivation is 143.7 thousand ha with a production of 1892 thousand tones during 2010-11 [5] . Planting time varies with locality, type of onion and propagation. For early planting, seedling are raised in June and September and transplanted from July to October. In plains for winter crop, seed is sown from middle of October to end of November and transplanted in December and January. The low production of onion is mainly due to poor cultural practices, planting and harvesting time [6] , method of transplant production [7] and fertilizer [8] affects the onion production. Scientists studied different sowing time to check its effect on onion growth, maturity time, physiological disorder and yield. Faruq et al. [9] reported that among the three planting dates (22 nd November, 7 th December and 22 nd December) maximum bulb diameter (5.31cm), bulb fresh weight (59.60 g) and bulb dry matter content was obtained from November th October in lines with distance of 4 cm (line to line) and then covered with silt. Seedlings age was kept in main plot while the nitrogen levels as a sub plot. Seedling were transplanted to ridges (60 cm wide) and planted with 10 cm plant to plant distance on both side of ridges. Half of nitrogen and full dose of phosphorous and potash was applied at the time of transplanting and half of the nitrogen after three weeks of transplanting. Bulbs were harvested when 80% of plants have dried most of the leaves. The leaves and roots of randomly selected plants were trimmed and bulbs were weighted in grams using electric weighing balance. The already weighed bulbs were chopped into small pieces and placed in sun for 5-7 days for partial drying. After sun drying the dried bulbs were shifted to oven and kept at 70 o C for 48 hours to measure bulb dry weight and dry matter percentage. Bulb and neck diameter was measured at maturity by using digital Vernier Caliper in mm and then it was converted to cm. Bolting and splitting % were fined by counting bolted and splitted bulbs from each treatment and then percentage was calculated from formula. To find the marketable yield, small and unwanted bulbs were removed and yield was calculated. TSS was determined by using hand refractrometer (RHB-0-80). First the instrument was calibrated with distilled water, then a drop of juice was put on the prism and led was closed. The interaction between sowing dates and seedling age shows that with the increase of seedling size the neck diameter was also increased while an opposite phenomena was observed in later sowing dates (Figure 1 ). Maximum neck thickness was found when seed was sown on 15 th September and transplanted after 60 days and minimum was for 15 th October of same size seedling. The reason was neck develops from base of leaves and its diameter depends on number and complete drying of the leaves at maturity. In first sowing entire seedling type produced more leaves but time for complete drying of leaves base for 60 days was less and in case of second sowing date the old age seedling produced less number of leaves. Therefore the neck diameter varies among the seedling of sowing dates. September with application 120 kg ha -1 N produced maximum (175.04 g) bulb fresh weight as compared other sowing date and nitrogen application (Figure 2 ). (Figure 3) . The result shows that main factor of dry matter was sowing dates while high nitrogen doze mainly maintain proper growth of plant and no direct role in the dry matter contents. Woldetsadik & Workneh [27] reported that nitrogen applications have no significant effect on the dry matter content of bulb (Table 3) . (Figure 4) . In both sowing dates as seedling age increased problem of bolting decreased but the effect was clear in late sowing. Sowing dates and nitrogen interaction shows that no application of nitrogen to early sowing dates cause maximum (52.27%) problem of bolting as compared to high nitrogen and late sowing ( Figure 5 ). (Figure 8 ). 
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